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SUMMARY

A manufacturing line has been designed, fabricated and
installed to produce finished lightweight insulated
footwear from liquid injection molded expanded
polyurethane. The minimum production rate is sixty

pair of boots per week, utilizing the equipment one
shift per day, five days per week. These boots will
meet established design criteria and required physical
properties. The equipment is capable of producing boots

in a size range of 4 through 14 and widths from XN to XW. _—.

The method being used for production of lightweight insulated
boots consists of molding a fabric lined urethane foam

upper utilizing four individual mold unit stations and

a three-stream foam injection unit. The uppers are trimmed,
buffed and sprayed with a release coat 1in specific areas.

A fabric tube sock is then slipped over the foam upper. The
uppers are '"banked” until sufficient quantities are produced
to warrant switching the equipment to the outsole producing
cycle., During this operation using the same mold stations,
the upper is.relasted and the outsole is then molded to the
upper using a two-stream system in the foam injection unit.

After curing, the boot is stripped, trimmed, and buffed.

At this point the boot is ready for application of the
outer skin coating. An electrostatic spray unit is used
to coat the boots with a tough urethane film., The basic
principle is to pump two components to a spinning disc,
mixing the components just prior to depositing in a well

located in the center of the disc. The disc can be

1




programmed to raise and lower in order to deposit the coating

where desired from top to bottom of the boot. The spinning
disc "sprays" the coating toward the rotating boot and the
urethane particles are electrostatically attracted to the boot.
After coating, the boot is cured and then trimmed to the top
edge and the snow collar attached. Approved boots thus
finished are final inspected, mated left foot to right foot

of the same size and width and transported to the packing area

for pack out and shipment.

This Instruction Manual describes the production equipment and

its functions, production methods, and process conditions
required to fabricate the lightweight insulated boot. Detailed
prints and photographs are included for the major equipment
pieces. Kffj additional detailed information including trouble
shooting maintenance procedures and parts lists on the major

pieces of equipment, the equipment manuals supplied by the

manufacturers must be consulted. These manuals are kept with

the individual pieces of equipment for ready reference.
Duplicate copies of the manuals can be purchased from the

equipment suppliers if desired.

All prints are copied as supplied and were not converted to
metric dimensions 1f supplied in English units because the cost

of this operation would be prohibitive.

Cycle times for the various operations are included. The

equipment layout and operations flow chart are listed.
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PRODUCTION OF INSULATED FOOTWEAR USING LIQUID
INJECTION MOLDING EQUIPMENT

2. INSTRUCTION MANUAL

INTRODUCTION

The overall operation as it currently is set up is

shown on Figure 1. This schematic shows the location

of the various pieces of equipment. The process flow

is shown in Figure 2 and lists the various operations

in the sequence as performed in order to make a
lightweight 1insulated boot. The various major operations
will be listed and broken down into an equipment description
followed by an itemized process description to complete
each phase of the total operation of producing a boot.
Detailed prints and photographs of the major pieces of
equipment and their component parts are included to

better illustrate their appearance and functions.

COMPOUND PREPARATION

Before starting this phase of the operation, review the
Materials Listing -~ Chemicals, Section D, Typical Chemical
Properties, Sections E and F; Chemical Storage Requirements,

Section G, and In-Process Chemical Storage, Section H.

Mixing Tanks

The mixing tanks for the "A" component, Figure 3, and for

the "B" component Figure 4, are 5~gallon (18.9-liter)

10
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tanks that are electrically heated and have a propeller-

type agitator. The tanks can be pressurized to 15 psi
and are equipped with a safety valve and bottom outlet.
The blowing agent mix tank is a one-gallon tank that is
cooled by its self-contained refrigerant system. It has
a propeller-type agitator and can be pressurized to 15

psi for fluid transfer through the bottom drain.

The mixing tank for the outer skin "A" component is a
10~gallon (37.8-liter) tank (Figure 5) and is egquipped
with propeller-type agitator. The "B" component must be
mixed in two stages. Two individual mixes are made in

the 5-gallon (18.9-liter) tanks, (Figure 6). These are

then combined in a 10-gallon (37.8-liter) tank, (Figure 5)

for final mixing. All tanks can be pressurized to 15 psi

and are equipped with a safety valve and bottom drain.

A melting tank, (Figure 7) capable of holding two
five-gallon pails is used to warm compound that is a
solid at room temperature. This rectangular tank is
equipped with a circulating pump and heat exchanger
that allows water to be circulated through the tank
and controlled at ISOOF (65.6OC). A hinged 1id allows

easy access for placing containers in the tank for

melt down.
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B. Compound Formulation
1. Upper Formula
(a) Ingrediants Equivalents Parts
PTMG (2,000 Mol Wt.) (Resin) 0.100 100.0
l,4-Butanediol (Chain Extender)0.1511 6.8
TMP (Cross Linker) 0.0266 1.2
MDI (Isocyanate) 0.2824 35.3
DC-193 (Silicone Surfactant) 0.64
T~12 (Tin Catalyst) 0.02
Lucel-4 (Azo Blowing Agent) 5.1
Cresyl Diphenyl Phosphate (Plasticizer) 12.1
90PC02 Black Pigment (Pigment) 1.1
165.56
(b) "A" Component (Prepolymer)
PTMG (LOZ NCO) (Prepolymer) 59.8
MDI (Isocyanate) 35.3
95.1
(c) "B" Component (Hardener)
PTMG (Resin) 40.2
l,4-Butanediol (Chain Extender) 6.8
TMP (Cross Linker) 1.2
DC-193 (Silicone Surfactant) 0.64
T~.2 (Tin Catalyst) 0.02
48.86
(d) "C" Component
Lucel-4 (Azo Blowing Agent) 5.1
Cresyl Diphenyl Phosphate (Platicizer) 12.4
90PCO02 Black Pigment (Pigment) 1.1
18.6

This foam compound is run at a 1.02-isocyanate index
based on the following equation:

Number of equivalents of MDI
Number of equivalents of (PTMG,
1,4-BD, TMP)

Isocyanate Index -
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2. Qutsole Formula
(a) Ingrediants Equivalents Parts
PTMG (2,000 Mol. Wt.) (Resin) 0.0991 100.0
1,4-Butanediol (Chain Extender) 0.2000 9.0
Water 0.0333 0.3
MDTI (Isocyanate) £.3300 41.2
DC-193 (Silicone) 0.21
Dabco WT (Catalyst) 0.05
90PC02 (Pigment) 1.12
T~12 (Catalyst) 0.005
151.885
(b) "A" Component
PTMG (157% NCO) (Prepolymer) 40.2
MDI (Isocyanate) 41.2
81.4
(c) "B" Component (Hardener) .
PTMG (Resin) 59.800
1,4-Butanediol (Chain Extender) 9.000
Water 0.300
DC-193 (Bilicone Surfactant) 0.210
Dabco WT (Catalyst) 0.050
90PCO2 (Pigment) 1.120
T-12 (Tin Catalyst) 0.005
70.485

The foam is run at a 0.99 isocyanate index based on the
following equation:

Number of equivalents of MDI
Number of equivalents of (PTMG, 1,4-

Isocvanate Index =

BD, TMP
3. Quter Coating Formula
{a) "A" Component
B-602 (Urethane Prepolymer) 1700
Perchloroethylene (Solvent) 1300
THF (Solvent) 466 .6




(b) "B" Component Parts

(1) (B-1)
MDA (Curing Agent) 400
THF (Solvent) 1000
CT-Black (Pigment) 20
(2) (B-2)
B-602 (Urethane Prepolymer) 400
DIBK (Solvent) 300
THF (Solvent) 500

Weighing and mixing of "A" and "B" components must be
done with properly grounded, explosion-proof equipment
where dictated by safe handling procedures for flammable

solvents. Adequate ventilation must also be provided.

Mixing Procedure

1. Upper Formulation

(a) Prepolymer

Place 5-gallon (18.9-liter) pail of 10% NCO
o o
PTMG prepolymer into 150 F (65.6 C) hot water

bath, (Figure 7). When the prepolymer is melted,
empty the 5-gallon (18.9-1liter) pail into the
5-gallon (18.9-liter) upper component "A" mixing

tank, (Figure 4), and cap the tank with dry
o

nitrogen. Set tank temperature control to 220 F
o
(104 C) and turn on tank agitator. When the
o o
prepolymer reaches 220 F (104 C), continue to

agitate for 15 minutes. The prepolymer is now

ready for use.
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(b)

(c)

Hardener

Draw off necessary amount of melted PTMG from drum
in storage oven lZOoF (48.90C) and place in 5-gallon
(18.9 liter) upper component "B" mixing tank,
(Figure 3), set at lSOoF (65.60C). Melt preweighed
amount of TMP into 10% of the required 1,4-BD

on a hot plate set at 150°F (65.6OC) and then add

to the mixing tank. Weigh and add balance of 1,4-
BD, DC-193, T-12 and 90PC02 into "B" compomnent
mixing tank. Raise mixing tank temperature to

220°F (10400) and cap tank with dry nitrogen. When
material temperature reaches set temperature continue

to agitate for 45 minutes. Hardener is now ready

for use.

Blowing Agent

Set upper component "C" mixing tank temperature
o o
controller to 60 F (15.6 C). Weigh and add diphenyl

phosphate into mixing tank. Remove Lucel-4 from
freezer, weigh out required amount and add into
mixing tank. Immediately return remainder of Lucel-4
to freezer. Turn on mixing tank agitator and cap

tank with dry nitrogen. Agitate for 15 minutes

at 600F (15.60C), then reset tank temperature
controller to SOOF (100C) and continue to agitate.
When blowing agent compound reaches SOOF (10°C), it

is ready for use.
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2.

Qutsole Formulation

(a)

(b)

Prepolymer
Remove 5-gallon (18.9 liter) pail of 15% NCO, PTMG

prepolymer from cold storage room and place into
o o

150 F (65.6 C) hot water bath, (Figure 7). When

the prepolymer is melted, empty the 5-gallon

(18.9-1liter) pail into the 5-gallion (18.9-liter)

outsole component"A" mixing tank, (Figure 4), and

cap tank with dry nitrogen. Set tank temperature
o o
controller to 165 F (73.9 C) and turn on agitator.
o o

When the prepolymer reaches 165 F (74.9 C) continue
to agitate for 15 minutes. The prepolymer is now

ready for use.

Hardener

Draw off necessary amount of melted PTMG from drum

o o
storage 120 F (48.9 C) and place in 5-gallon (18.9-

liter) upper component "B" mixing tank, (Figure 3),
o 0
set at 150 F (65.6 C). Melt preweighed amount of

TMP into 10% of required 1,4-BD on a hot plate set
) o

at 150 F (65.6 C) and then add to mixing tank. Weigh

and add balance of 1,4-BD, DC-193, T-12 and 90PCO2

into "B" component mixing tank. Raise mixing tank
o o
temperature to 165 F (73.9 C) and cap tank with

dry nitrogen. When material temperature reaches
o o
165 F (73.9 C), continue to agitate for 45 minutes.

The hardener is now ready for use.
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3.

OQuter Coating

e i, Sl e

(a)

(b)

(c)

(d)

"A" Component

Weigh and add the required amounts of THF and

Perchloroethylene to the "A" component coating

mixing tank, (Figure 5). Turn on the tank agitator.

Draw off the necessary amount of melted B-602 from -
the drum in the storage oven and pour into mixing

tank. Cap tank with dry nitrogen and mix for 30

minutes. The coating "A" component is now ready
for use.

"B-1" Component

Weigh and add the required amounts of MDA, THF,

and CT-Black to the outer coating '"B-1" component

mixing tank, (Figure 6). Turn on tank agitator

and blanket tank with dry nitrogen. Mix for 15

minutes.

"B-2" Component

Weigh and add the required amounts of THF and DIBK
to the outer coating "B-2" component mixing tank,
(Figure 6). Turn on tank agitator. Draw off the
necessary amount of melted B-602 from the drum in
the storage oven and pour into the mixing tank, cap

with dry nitrogen and mix for 30 minutes.

"B" Component

After the "B-1" and "B-2" components are mixed, connect

the transfer hoses between the outlet of the "B-1"

and "B-2" tanks and the inlets of the "B" supply




tank, (Figure 5). Open the vyent on the "B" tank
and check to see that the agitators are operating
in all tanks. Pressurize the "B-1" and "B-2" tanks
to 5 psi with dry nitrogen. Open the outlet valve
from the "B-1" tank and the inlet valve to the "B"
tank, allowing the material in the "E-1" tank to
flow to the "B" tank. After the material transfer
is complete, close the inlet valve to the "B" tank,
allowing the contents of the "g-2" tank to slowly
transfer to the "B" tank. After material transfer
is complete, close the "g-2" tank outlet valve and
the "B" tank inlet valve. Shut off the nitrogen
pressure to tanks "B-1" and "g-2", Cap the "B"
tank with dry nitrogen and agitate for 30 minutes.
The outer coating compound "B'" component is now

ready for use.




MATERTIAL LISTING -

MATERIAL
(TRADE NAME)
Butanediol

Debco WT

DC-193
DIBK
Lucel-4
MDA

MDI

MEK

Methylene Chloride

Microlith Black CT

Nonsticken stoffe

90PC02 Black
Pigment

Perchloroethylene

Polymeg

Santicizer §-140

Stapler Wax

T-12

Toluene

CHEMICALS

CHEMICAL NAME

1-4 Butanediol

Tertiary Amine
Catalyst

Silicone Surfactant
Biisobutyl Ketone
AZO Foaming Agent
Methylene Dianaline

Diphenylmethane
Diioscyanate

Methyl Ethyl Ketone
Methylene Chloride
Black Pigment
Release Agent

Black Pigment Paste

Tetrachloroethylene

2000 (PTMC) Poly Tetra Methylene

Ether Glycol

Cresyl Diphenyl
Phosphate

Mixture of Waxes

DiButyvl Tin
Dilaurate

Toluene

SOURCE
GAF Corporation

Air Products &
Chemical, Inc. {

Dow Corning Co.
Eastman Chemical Co.
Lucidol Chemicals
Dow Chemical, Co.

Mobay Chemical Co.

Celanese Chemical Co.
Dow Chemical Co.

Ciba Geigy

Contour Chemical
Harwick Chemical Co.

Ashland Chemical

Quaker Chemical Co.

Monsanto Chemical

H.F. Staples & Co.

M & T Chemical, Inc.

American Cvanamid




——— - =y .

MATERIAL (Continued)

(TRADE NAME) CHEMICAL NAME

THF Tetrahydrofuran

TMP Tri Methylol Propane

Vibrathane B-602 Polyether, Urethane
Prepolymer

Vythene 111 Trichloroethane

27
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SOURCE

DuPont, Inc.
Celanese Chemical

UNIROYAL Chemical
Division

Dow Chemical

Co.




TYPICAL CHEMICAL PROPERTIES

The following is a listing of the typical properties
of the chemical used in the manufacturing of the
lightweight insulated boots as supplied by the

manufacturers.

1. 1-4 BUTANEDIOL -
BY G.A.F. CORPORATION

Specific Gravity
Equivalent Weight
Purity (Minimum)
Solidification Pt°cC
Boiling Point
Viscosity @ 25°¢C
Water Level

ANHYDROUS GRADE AS MANUFACTURED

1.012 to 1.016
45

99.4%

19.3

221 to 231°c
65 to 70 cps

0.04%

2. DABCO WT AS MANUFACTURED BY AIR PRODUCTS AND

CHEMICALS

Color
pH (2% aqueous solution)
Water Level Maximum

Viscosity @ 23°C
Tlash Point

Pour Point
Specific Gravity

3. DC-193 AS MANUFACTURED

Viscosity @ 25°C

Specific Gravity @ 25_C

Refractive Index @ 25 C

Color - Gardner

Flash Point -~ Open Cup

4. DIISOBUYTL KETONE AS MANUFACTURED
CHEMICAL Company

Specific Gravity @20°cC

Boiling Range (760mm):

Amber

4.5 + 0.03
3.79—
165 *
129°¢C
-37°¢C
1.167

15 cps

BY DOW CORNING

465 cps
1.07
1.4515
2 o
204 C

BY EASTMAN

0.807 to ©.814

o
Initial 163 C
Dry Point

173%¢




Flash Point TAG Closed cup 49gc

TAG Open cup 55 °C
Refractive Index 1,4230

LUCEL -4 AS MANUFACTURED BY LUCIDOL CHEMICALS
(See Section XI),

Assay 90%Z min.

Form Liquid

Color Liquid Yellow
Freezing Point <-78° ¢
Specific Gravity @ 20°¢ 0.86

Seta Flash Point (ASTM D-3243-73) «£25°cC

MEK AS MANUFACTURED BY CELANESE CHEMICAL COMPANY

Boiling Point 77°Cc to 82°C

Weight 6.95 1b/gallon
(834 gm/liter)

Molecular Weight 72.1

Specific Gravity 0.805

Flash Point ~ Closed cup 1.1°C

METHYLENE DIANILINE AS MANUFACTURED BY METHESON,
COLEMAN, AND BELL

Formula Weight 198.2 o
Melting Point 90°C to 92 C

DIPHENYL METHANE DIISOCYANATE AS MANUFACTURED BY
MOBAY CHEMICAL COMPANY

Isocyanate Equivalent 125.5
NCO Content by Weight 33.4%
Acidity, as HCL 0.003%
Viscosity @ 43°¢ 5 cps
Molecular Weight 250
Specific Gravity @ 43°cC 1.225




10.

11.

12.

13.

4.

90PC02 BLACK PIGMENT AS MANUFACTURED BY HARWICK
CHEMICAL COMPANY

Pigment 7.8%
Dioctyl Phthalate 51.7%
Paraplex G-50 40.57%
Weight/Gallon 8.78 1lbs.(5.1 kg/liter)
Specific Gravity 1.05

PERCHLOROETHYLENE AS MANUFACTURED BY ASHLAND CHEMICAL

Specific Gravity 1.627

Distallation Range (©°C) 2.0 max.
including 121.0

Flash Point None

Refractive Index @ 25°C 1.503

POLYMEG 2000 (PTMG) AS MANUFACTURED BY QUAKER CHEMICAL COMPANY

Molecular WT 2000 * 100
OH Number 53-59

Acid Number 0.05 maximum
Moisture % 0.03 maximum
Volatiles % 0.10 maximum
APHA Color 90

PTMG UPPER PREPOLYMER AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 10.0 ¥ 0.2
Amine Equivalent 412 to 428
Specific Gravity 1.09

PTMG OUTSOLE PREPOLYMER AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 15.0 i 0.2
Amine Equivalent 276 to 283
Specific Gravity 1.10

SANTICIZER S-140 AS MANUFACTURED BY MONSANTO CHEMICAL COMPANY

Specific Gravity 1.197 to 1.207
Acidity (Meq/100 gm) 0.20 Maximum
30
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Molecular Weight

340Q

Moisture (KF in Methanol) 0.15% maximum
Crystalizing Point <(-15°¢
Viscosity @ 259 33.0 cps
15. T-12 AS MANUFACTURED BY M & T CHEMICAL COMPANY
Specific Gravirty 1.05
> 20°%

Pour Point
Acid Number
Tin Content

176
18.6%

16. THF AS MANUFACTURED BY DUPONT, INC.
Specific Gravity 20°C 0.886 to 0.889
Color-Not Darker than APHA 20
Water 0.03%
Peroxide by Weight (calculated
as THF Hydroperoxide) 0.015%
Total Impurities by Weight 0.05%

Individual Impurities by Weight 0.02%

Stablizer by Weight

0.025 to 0.04%

17. TMP AS MANUFACTURED BY CELANESE CORPORATION
Trimethylol Propane by Weight 98.0%
Hydroxyl Content by Weight 37.5% min.
0.05%

Water Content bv Weight

Acidity as Formic Acid by Weight 0.002% max.

Phthalic Color - Gardner 1 max.
18. TOLUENE AS MANUFACTURED BY AMERICAN CYANAMID, INC.
92.13

Molecular Weight

specific Gravity 0.866
Flash Point: Open Cup 7.2°9¢C
Closed Cup 4.4°¢C

19. VIBRATHANE B-602 AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 2.95 to 3.15
AMINE Equivalent 1355 * 65
Viscosity @ 70°C 20 Poise
Specific Gravity 1.04

Nonstickenstoffe release agent and Stapler Wax are commercial
preparations with no typical chemical properties available.
Methylene Chloride and Vvthene are commercial cleaning solvents
and thus no typical chemical properties are listed. No

information

on

the PMicrolith Black CT pigment is available.




LUCEL-4 SPECIAL HANDLING, STORAGE AND SAFETY REQUIREMENTS

1.

SOLUBILITY

LUCEL-4 is very soluble in most organic solvents.
It decomposes in acidic solvents.

HANDLING

LUCEL~4 is intended for industrial use only. It should
be handled with care. All persons who handle LUCEL-4
should be thoroughly familiar with the following
information.

FLAMMABILITY

LUCEL-4 is easily ignited and burns vigorously. It
must be kept away from all sources of heat and
ignition such as radiators, steam pipes, direct
sunlight, open flames, and sparks. In the event of
fire, wear self-contained breathing apparatus.

Suitable extinguishers for fighting a LUCEL-4 fire

are dry chemical, foam, or carbon dioxide. If the
fire is extensive, deluge with water and evacuate
the area. If a fire occurs near LUCEL-4, wet the

containers with water to prevent overheating.

STORAGE

LUCEL-4 should be stored by itself, away from other
acidic or combustible materials. LUCEL-4 is extremely
sensitive to mineral and organic acids. Acid

contamination or exposure to temperatures above
115°F (46°C) causes vigorous decompositon with the
release of nitrogen gas and flammable vapors which
may self-ignite.

Although LUCEL-4 can be handled at room temperatures
for short periods of time, it is recommended that it
be stored below 0°F to obtain the best shelf life

(prevent assay loss). It is stabilized with trie-
thylamine. Solids may be present due to the
stabilizer. Significant solids may indicate loss of

stabilizer and possible low assay substantial loss
of stabilizer can cause a more rapid rate of assay loss.

LUCEL-4 and all dilutions of LUCEL-4 should be stored
with vented caps to prevent pressure buildup. Use

only clean polvethylene containers for dilution and
storage of dilutions and avoid all sources of
contamination such as rust, dirt, and acidic materials.
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Storage areas should be selected in accordance with
local laws and regulations and subject to the approval
of the insurance carrier.

SPILLAGE AND DISPOSAL

LUCEL-4 is volatile and in a confined or non-ventilated
area a lethal concentration of vapor may result from a
spill or leak, especially at room temperature.

In order to properly clean up spillage, a supply of
inert, non-combustible absorbent should be kept on hand
in the area where LUCEL-4 is handled. Only VERMICULITE
and PERLITE have been found to be satisfactory.

Personal dealing with the clean-up of spills should wear

a gas mask (organic vapor canister) or use a self-contained
breathing appartus (SCBA) and protective equipment,
including rubber gloves. Gas masks are generally suitable
for use in ventilated areas but should never be used in
confined areas. In confined areas where oxygen deficiency
and high vapor concentration may occur, use a self-contained
breathing apparatus.

If spillage occurs, immediately cover the spill with an
excess of VERMICULITE or PERLITE only. Using breathing
protection, sweep up the absorbed material and dispose

of it at once. Depending upon local, state, or federal
regulations the contaminated absorbed material can be
disposed of by burning, burying, or hydrolysis with acid.
Burning may be accomplished by placing in a shallow trench
and igniting, from a safe distance, with a torch about 6
feet long.

If space is available the sweepings may be huried. The
LUCEL-4 will gradually decompose.

The LUCEL-4 in the absorbent material may also be destroyed
by hydrolysis with dilutemineral acid. The absorbed material
should be wetted with water and then added slowly with
stirring to an excess of a 5-107% aquecus sulfuric or
hydrochloric acid solution. On decomposition, some of the
products are flammable, so due precaution should be taken

to provide proper ventilation and to prevent any sources

of ignition.

I1f any problems arise contact the manufacturer for
instructions.




TOXICITY

Acute inhalation toxicity studies in rats have shown
the LD to be 4.4 mg/l (683 ppm v/v) for a l-hour exposure.
50

The equilibrium vapor concentration of LUCEL-4 in a
closed system at 25%¢ (77°F) was determined to be 20.4
mg/1l (3151 ppm v/v). This means that in a closed area
without ventilation,a lethal concentration of vapors
could occur if a sufficient amount of LUCEL-4 has

leaked or spilled, and sufficient time has elapsed.
LUCEL-4 has an evaporation rate slightly lower than that
of styrene monomer.

Acute oral toxicity studies in rats have shown the
LD50 to be 228 mg/kg of body weight.

Acutedermal toxicity studies in albino rabbits have
shown the LDgy to be 176.8 mg/kg of body weight for
LUCEL-4.

Based upon the above data, LUCEL-~4 should be considered
highly toxic if absorbed through the skin and toxic if

inhaled or swallowed. Personnel should avoid inhalation
of LUCEL-4 vapors or vapors from any spillage. Care
should be taken to avoid skin contact. Rubber gloves

should be worn whén handling LUCEL-4.
Do not take internally. ;

In case of contact immediately flush eyes or skin with

plenty of water for at least 15 minutes while removing

contaminated clothing and shoes. If soap is available,
use it also to wash skin. Get medical attention. Wash
clothing before re-use. Discard contaminated shoes.

If inhaled remove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give
oxygen.

If swallowed, give large quantities of milk or water.
Get immediate medical attention for lavage. Do not
induce vomiting. Do not give an unconscious person
anything by mouth.
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III. LEGLINING AND SNOW COLLAR PREPARATION

A. Stitching and Eyeleting Equipment

1. Leglining Equipment (Figure 8)

(a) Close Stitch Leglining

Merrow Stitcher Style

Front of Leg A-3-3
(b) Close Stitch Leglining -~ Merrow Stitcher Style
Bottom of Leg A-3-3

2. Collar Equipment (Figure 9)

(a) Seam Collars ~ Singer 138 WSV7 Post
Seamer or Singer 168
WSV7 Post Seamer

(b) Eyelet Collars - U.S.M. Model "B" Eyelet
Machine with telescopic
hopper
(c) Stitch Collar to - Ozan Overedge Stitching
i Boot (Inside) - Machine
| (d) Stitch Collar to - Singer 107 W50 Zig-Zag
ﬁ Outside of Boot Sewing Machine
? (e) Bar Tack Collar to - Singer 269 Bar 3
Boot Tacker :

B. Socklining/Leglining Stitching Procedure

The boot leglining and socklining are made of 1830/1

black, urethane coated aylon tricot weighing 4.8 + 0.5
- 0.3
ounces per square yard (162 + 17 grams per
- 10.2
square meter). These parts are clicker cut from roll

stock using dies graded from the size 10R cutting pattern.
Thelleglining will be folded and the front seam edge

closed, using a merrow style A-3-3 stitch, (Figure 10)

using a loose thread tension at eight stitches per inch 1
(2.54 cm). The proper sized socklining is then stitched

to the bottom of the leglining, using a merrow style

A-3-3 stitch, using a loose thread tension at eight
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stitches per inch (2.54 cm). The coated side of the lining is

to be placed to the inside of both parts. Numbher 69 black

nylon thread is used in all sockliner/legliner stitching operations.

(A1l material specifications are listed at the end of this section).

Collar Stitching Procedure

In the collar operation, the appropriate size collar is clicker
cut from roll stock 1830/1 black, urethane coated nylon tricot
weighing 4.8 + 0.5 ounces per square yard (162.8 + 17 grams per
- 0.3 - 10.2

square meter) using dies graded from the size 10R cutting pattern.
After cutting, the collar is eyeletted, centered to a die-cut
location hole using a United Shoe Machine Model B eyeletter with
washer-type eyelets. There are two eyelets and two washers

per collar, and the eyelet must be on the nylon tricot. Each
half collar must have the bottom of the collar turned %" (1.27cm)
and single-needle stitched. With a one-half (side) part of the
collar laid flat, nylon side up, the eyelet to the left, and

size notches to the bottom, the contractural markings are

to be stamped onto that part which is approximately 1" (2.54 c¢cm)
below the evelet and centered within this area. White ink

shall be used. With this side collar so stamped and placed,

a mated pide panel (not stamped) is placed over the first side,
nylon-to-nvlon. The curved side edges are then single needle
lock-stitched together, using a Singer Model 168 post-seamer

or similar machine. A stitching margin of 1/8" (0.32 c¢m) and

4 setting of eight stitches per inch (2.54 cm) are to be

maintained. With the eyelets centered to the front position
and the collar backseam centered to the rear of the boot top,
the inside bottom edge of the collar is then attached to the

inside of the top edge of the boot, (Figure 11), with the
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FIGURE NO. 11 OZAN OVEREDGE STHTCHING MACHINE
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inside edge of the collar overlapping the inside top edge of
the boot with a 1/4" (0.635 cm) margin, using an Ozan Over-
edge Sewing Machine, (Figure 12), set at six stitches per inch
(2.54 c¢m). A 36-inch (91.44 cm). A 36-inch (91.44 cm) black
tubular cotton lace with black acetate tip is inserted through

the evelet, looping it around the collar.

The top part of the collar is folded down overlapping the top
outside edge of the boot by 3/4" (1.9 cm) and zig-zag stitched
at six stitches per inch (2.54 cm) with a 1/8" (0.32 minimum
1/2" (1.27 cm) maximum stitching overlap using a Singer Model
107 WSO Sewing Machine. At the back seam of the collar,
approximately 1" (2.54 cm) down from the folded top edge and
lace, the collar is bar-tack stitched together, horizontally
to the top edge for a distance of approximately 1" (2.53 cm),
using a Singer Model 269 Bar Tacker Sewing Machine. Number 69

black nylon thread is used in all collar stitching operations.

Stitching Standards

l. Leglining

Close stitch leglining - front - merrow stitch style A-3-3

loose tension - eight stitches per inch (2.54 standard - ten

stitches per inch (2.54 cm) minimum.

2. Socklini-g

Close stitch leglining/socklining - merrow stitch style A-3-3
lonse tension - eight stitches per inch (2.54 cm) standard
ten stitches per inch (2.54 c¢cm) maximum - six stitches per
inch (2,54) minimum.

L
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3. Collar

(a) Eyelet

3 Number 404 telescopic black enamelled aluminum eyelet -

two per collar required.

(b) Collar seaming

Seam collar ends 1/8" (0.32 cm) - single-needle locksmith
seam - eight stitches per inch (2.54 cm) - ten stitches
per inch (2.54 cm) maximum - six stitches per inch (2.54

cm) minimum.

(c) Collar Attaching - Inside

Join collar inside bottom to boot inside top edge overlapping

boot with 1/4" (0.635 cm) margin Ozan overedge type stitch -

six stitches per inch (2.54 cm) standard - eight stitches
per inch (2.54 cm) maximum - five stitches per inch (2.54
cm) minimum - over lap 1/8" (0.32 cm) minimum, 1/2"

(1.27 cm) maximum.

(d) Collar Attaching - Outside

Join collar outside bottom to boot outside top edge over
lapping boot with 1/2" €0.635 cm) margin - zig-zag lockstitch
six stitches per inch ( 2.54) cm) standard - five stitches
per inch (2.54 cm) minimum - eight stitches per inch

(2.54 cm) maximum - 1/8" (0.32 cm) minimum stitching

overlap - 1/2" (1.27 cm) maximum stitching overlap.

(e) Bar Tack Collar

Horizontal bar tack collar one inch (2.54 cm) below folded

45
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(f) Thread

operations.

top edge of collar -

single needle lockstitch seam or bar

tack seam one inch (2.54 cm) long.

Number 69 black nylon thread to be used in all stitching

E. LIST OF MATERIALS WITH PURCHASING SPECIFICATIONS

1. LACE

SOURCE:

2. EYELET

SOURCE:

3. WASHER

SOURCE,

[}

G

l

Tubular Cotton, pressed flat
Single eund
64 Braiders per inch (25.2 braiders per

cm)
22 Picks per inch (8.7 picks per cm)
Size 20, 2-Ply Construction 2

18.75 Gross Yards per 1b (37.5 m /kg
112 1b minimum tensile (50.9 kg)
Tips - 0.010 ga. (0.254 mm) Clear
Acetate 5/8" (1.59 cm) long

UNIROYAL, Inc., Naugatuck, CT.

Type: Telescopic with Roll Setting
Barrel
Material: 0.0ll-ga. Aluminum (0.28mm)
Eiﬂiih:‘ Japaned Tumbled with Black
Enamel

Outside Diameter of Flange: 0.460" % 0.006
cber ob ~-ange (12 mm * 0.15)

Outside Diameter of Barrel: 0.228" 0.003

(5.8 mm T 0.07)

Overail Lengti: 0.195" + 0.008
(4.9 mm ¥ 0.2)

Plvmouth, Hiv. Emhart Corp. New Bedford,
Massachusetts

Type: Felescopic with Barrel Set
and Scored
Miaterial: 0.009" Aluminum (0.23 mm)
6UYFEEE:D1”@&£3f_ffwﬁliﬂﬁi: 0.c45" t 0.006
(11.3 mm 0.15)
Outside Diameter of Barrel:0.217" % 0.004
T T B (5,540 +0.1)

+ : Dmm _
Overall Length: Gg.140" 2 0,008 (3.6 mm 0.2)

1+

Plymoutih Div. Emhart Corp. New Bedford
Massachusetts
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4, LASTING TAPE Width: 1/2 inc (1.27 cm)
Type: 3M Scotch Electric #29
i
SOURCE: Minnesota Mining & Manufacturing Co. %
St. Paul, MN 1
i
S. THREAD: Nylon 69 Type I1 3-ply Bonded {
Construction é
SIZE: E. ‘

Final Twist 5.0 Twists per inch
(2.54 ecm) min.
Length Per Lb (0.46 Kg): 5000 Yds
(4572m)min.
Braaking Strength:
8.5 1b (3.86 kg). Min.

Class I Elongation: 22% of Maximum

[ U P U

SOURCE: Threads, Inc. Lawrence Ma.

6. CHIPBOARD TUBE 0.040 ga. (1 mm) x 9" (23 cm) long
x 6" (15.2 cm) diam.

SOURCE: 9tonington Paper Tube Co., Inc.
East Hampton, MA,

7. PRINTED INSTRUCTION 6-1/2" (16.5 cm) x 5-1/2" (14 cm)
TAG folded to 3-1/4" (8.3 cm) x 5~1/2"

(14 cm) 3/8" (0.95 cm) hole in upper

left hand corner near fold, printed

on four pages (see user instruction

tag (page 171 Par. 6)

SOURCE: Any local printing company.

8. WHITE TISSUE PAPER 15" (38 cm) x 24" (61 cm)

SOURCE: Walker-Goulard-Telhn Co., New York
N.Y.
9. CARTON Plain Kraft, Printed Front Panel,

Die-Cut, Self-Locking CF, SW, B Flute
200-1b. Test (90 Kilos)
I.D. 18-14" L (46.5 cm) x 11" W

P (28 cm) x 5-13/16" D (14.8 cm) 1/pr
SOURCE: Allied Container Corp., Newtown,CT
10. WATER SENSITIVE GLUED 3" wide (7.6 cm), 60 1b,
TAPE (27 kilograms), 3" pr.
SOURCE: Industrial Paper Co., Waterbury, CT
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11. CASE Plain Kraft, Printed Side Panel .
CF, RSC, SW, 275 Lb. Test (125 Kilos) i
Stitched Joint, Tab-Out |
I.D. 37" L (94 cm) 19-5/8" W
(50 em) x 11-1/4" D (28.5 cm)
0. D. 37-1/4" L (94.5 cm) x 19-7/8" W
(51 cm) x 12-18" D (31 em) 5.2 cu f¢t.
315 cu meters.

SOURCE: Allied Container Corp., Newtown, CT.

12. SOCKLINER, LEGLINER The following are specifications !
and COLLAR recommended for the sockliner and :

k collar. This is based primarily

on data submitted by both Gehring

Textile for the fabric and Reeves

Brothers for the coated fabric.

Physical Property Test Method Requirements

1
Reeves Style (coated) A05-010-000-540
Constructian Clear Polyether

Polyurethane Coated
Nylon Tricot

Weight (oz/sq yd) FED-STD-191 (5041) 4.8 + 0.5

- 0.3

163 + 17
- 10 gm/sq m)
: Width (inches) FED-STD-191 (5020) 52 (132 c¢m)

Gauge (inches] FED-STD-191 (5030) 0.012 min. (0.3 mm)
Breaking Str. (1lb) FED-STD-191 (5100) 70 x 70 min.
Warp X Fill (312N x 312N)

Elongation at 10 1b. FED~STD-191 (5100) 20 x 25 min.
(%) Warp X Fill

Tear, Elmendorf, FED-STD-191 (5132) 1200 min. (11.8N)
Grams

Coating Adhesion, FED-STD-601 (8211) 4.0 min. (17 N/cm)
Ib/inch Width

Air Retention Reeves ten-inch No Leaks

(Porosity) (25.4-cm) diam.

disc. with 1"
(2.54-cm) inflation

1

Uncoated Fabric is nylon tricot net (black) 2.4 oz/sq yd

(81 g/sq m) 52" wide (132 c¢m) and count (Wales X Courses/inch)
of 38 x 55 (min.) Gehring Textile Co. Style 4112M.

SOURCE: Reeves Brothers, Inc., New York, N.Y.

48




13.

14,

OUTSOLE SPRAY MASK

SOURCE:

MARKING INK

SOURCE:

0.025" (0.64 mm) polyethylene sheet-
sheet size to suit the type of thermo-
former used.

Cadillac Plastics Co., Detroit, MI

Markem Ink 8272

Markem Ink and Chemical Data,
Keene, N. H.




Iv.

SPRAY MASK PREPARATION

A.

Vac Forming Equipment

The equipment used for vacuum forming is an AmPac

Model 4005W. It consists primarily of electrical

rod type heaters, movable clamping frame and fixed
vacuum table and instrumentation to control heat, dwell,

and cooling cycle.

Forming Procedure

1.

Cut polyethylene sheet (high density 0.035" (0.7mm)
to size to fit clamping frame (20%" x 26%"

(52.1 cm x 67.3 cm). (Cadillac Plastics, Hartford, CT.)
Place vacuum box and master form on vac former

base plate.

Place sheet in clamping frame.

Heat sheet for 85 seconds with top heaters at

100% setting which gives a stock temperature

of 195-200°F (90.6 - 93.3°C).

Vac form the sheet over the master form.

Cool the spray mask for 80 seconds.

Release vacuum and remove spray mask from unit and

trim to desired shape.

50
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V. FOAM MIXING AND MOLDING

A. General Fquipment Requirements }

The urethane foam mixing unit (Desma PSA-73) (Figure 13)
is designed as a three-component foam metering and

mixing machine. It has a mixing capacity of 50 to

100 grams of compound per second throughput. The
three ingrediants are supplied to the mixing head
(Figure 14) from the supply tanks by two 30-cc/rev %
gear pumps and by one 6-cc/rev pump (Figure 15). |
These pumps are driven by quick-change-ratio gears.

(Figure 16) from a single electric motor. The on-off

flow to the mixing head is controlled by three valves
(Figure 17). The valves for the "A" and "B" component
are actuator-type with the necessary controls for
synchronization and lead-lag adjustment. Shot volume
is controlled by means of an impulse counter. Mixing ;
of the compound is accomplished by passing through

a close tolerance mixing chamber (Figure 14) with a .

screw rotating at 18,000 RPM.

Compound supply tanks (Figure 18), compound hoses,

pump blocks, and mixing head are equipped for heating/

cooling as required to maintain proper material i
i

temperatures. All temperatures control units (Figure 19)

are supplied with the unit.

All mixing equipment except the main electronic control 4
cabinet (Figure 20) and the water chiller unit are
mounted on a base platform that can be traversed forward

and back so that the mixing head nozzle will make contact .

BN Thk PR

with the mold to be injecteg and thep Yretract for cleaning
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A remote control panel (Figure 21) is also mounted

to the base platform. The entire foam mixing machine
is supported by a rolling carriage (Figure 22), so
that it can be moved from mold station to mold

station.

The molding operation takes place in a unit mold
station that contains one boot mold. The mold is
composed of a last (Figure 23), two upper ring
halves, and an outsole plate (Figure 24). These
are mounted individually and fastened tc¢ the
movable arms and platens of the mold station
(Figures 25, 26, 27). The platens and last are
electrically heated. When the station is activated,
the upper ring sections come together around the
last to form the upper section of the boot cavity
and are held clamped together by air-hydraulic
pressure pistons. After injection of the foam,
the outsole plate is raided to complete the shape

of the mold cavity and close off the injection port.

Boot molding takes place in two steps. First, the
upper is molded. It is stripped, trimmed, and a
release agent is applied in a predetermined pattern,

and a fabric tube sock is ~lipped over the entire

upper. The upper is then relasted and the outsole

molded to it in a sccecond molding operation <o that

a complete bhoot is formed (Figure 28). It is now
0
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finish trimmed, buffed, and inspected and is ready

for application of the outer skin.

Detailed Equipment Requirements

1. Supply Tanks - Foam Injection Unit

There are three supply tanks (Figure 18) with
steel double walls and necessary fittings for
recirculating, heating and cooling media, variable
speed agitators, top fill ports, bottom drain
cocks and stainless steel screen filters. The
tanks are equipped for gas pressure (nitrogen

or dry air) up to five atmospheres with the
necessary safety valves, regulators, and line
valves. All tank seals are of Viton or Teflon.

The tanks have the following capacities.

"A" Component - 12 Liters
"B" Component - 12 Liters
"C" Component - 2 Liters

Heat Exchangers

Three heat exchangers (Figure 19) are mounted on

the rear of the foam mixing carriage. The heat
exchangers are filled with an o0il that is recirculated
to the various parts of the equipment that require
temperature control. These include the jacketed
supply tanks, traced compound supply lines, bearing

housing and mixing head.
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The heat exchanger (Figure 19) is composed of a
drive motor attached to a circulating pump that 1is
supplied with the heat exchange fluid (Mobil

Therm 603, Mobil 0il Co.) from a supply reservoir.
Within the supply reservoir is an electrical
heating element and a cooling coil supplied with
temperature controlled water/glycol solution from
a chiller unit. After the temperature selector
has been set the sensing probe sends signals to
either the solenoid that opens the water supply to
the cooling coil, or to an electrical relay that
switches on the current to the heating element.

In this way, depending on the in-process condition
of the specific piece of equipment controlled by

the heat exchanger, the temperature can be controlled.

As you face the rear of the foam machine (Figure 29),
the heat exchanger to the right controls the "B"
component (hardener); the middle heat exchanger
controls the "C" component or blowing agent; and the
left heat ¢xchanger controls the "A" component
(prepolymer). The chiller unit supplies temperature
controlled water/glycol to the three heat exchangers

plus the bearing housing and mix head.
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The "A" and "B" component heat exchangers are capable
. . . 0,0 o

of controlling in a range of 21°C to 121 C, and the
e . . o}

"C" c(omponenv can control in a range oI 0°c to 2¢°c.

The c¢hiller nait supplies cooling media in a range

o o
of 0O C to 38 C.

klectrical Control Console

The electrical switch and control cabinet (Figure 20)
comprises all switch, control, and regulating devices,
which are required for the operation of the foam
injection unit. Manual operation offers the possibility
of independently controlling the individual operating
processes of the unit by actuation of the corresponding

push buttons.

All functions of the injection machine are controlled
by the electrical console, and the individual
functions are indicated on the front panel where the
push button switch and signal lights are located,

(Figure 20).

On the upper control panel section are four temperature
regulators. There is onc regulator for each of the
four regulating circuits. From left to right the
¢circuits control "A" component, "B" component, '"C"
component, and mixinyg head. Heating is effected by
heating cartridges in the part to be controlled. In
the center of the upper control panel are the settings

for the impulse counters. Four different shot times

can be 3et oup to o Timit of 99 impulses, and then the

desired size shot can be made through the remote
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selector (Figure 21), on the injector platform. A digital
read-out of the time setting is activated when the shot is
made. There are also control lights that come on as. the

various operational sequences are performed.

On the bottom half of the control panel are located the
switches and signal lights for the balance of the functions.
At the extreme left is the switch (PSA Heating) to activate
the heating elements and controls for the "A'" "B", "C"
components and the mixing head. Nexu to this switch is

the Bearing Cooling Switch. At the extreme right are the
three switches for the heat exchangers (Figure29),

located on the foam unit platform. In the center of the
bottom control panel are the main operating switches
including the ON/OFF control, Emergency Stop, Injector
Forward, Mixing Head Valve, Clean Mixing Head, Mixing

Head Motor, Fix of Ratio, Injection Stop, and the key
control which allows locking the controls in the off

position.

There is an extension of the control console function that
is a remote unit on the injector platform (Figure 21)

This allows the operator to control some--of the functions
at the foam machine. These include the Timulae Selector (station)

for proner shot size, Injection, Stop, Plattorm (PSA) forvard,

Clean Mix Head, and Control ON/OFF (Stop).
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Metering Pumps and Drive

The drive for the metering pumps is composed of the
drive motor, the gear sets, and the pump supports
with the attached metering pumps (Figure 15). The
motor is a gear brake motor with a drive rotation
of about 60 RPM. It is controlled by the valve
initiator which is actuated by the movement of the
air cylinder. On the driven shaft of the motor
(Figure 16) is an adapter which also acts as a
support for the main drive gear. The adapter 1is
equipped with a flag disc which normally has ten
flags. These flags pass the metering initiator
which counts ten impulses per rotation of the drive

shaft.

The ratio gears for the three components can be
engaged into the main drive gear by sliding on the
guide rails until contact is made. Gear changes
can be easily made bv sliding the gear away from

the drive gear, removing the Jocking nut, and pulling

the gear off the keved support shaft. Another gear

can then be put on the shaft, the locking nut replaced,
and the gear re-engaged in the drive gear. The ratio
vears drive the metering pumps by means of cardan
shafts. The gear side of the cardan shaft is connected
bv means of a key and clamping screw. The other end of

the shaft has a quick disconnect and shear pin.




The metering pumps (Figure 15) are high precision
gear pumps, which guarantee a constant quantity
being punped. There is a very tight clearance

between all the parts making up the internal pump

chamber including gears, shafts, pump casing plates,

and cover plates. These pumps should never be run

dry to prevent damage to the internal parts.

The metering pumps are fastened to pump heating blocks

which have a heater cartridge incorporated in them.

This allows temperature control of the metering pump

and prevents cool down of the residual compound in

pump between shots.

the

For the throughout capability of the 100-cc mix head

of this injector unit, the sizing of the pumps is

30 cc/rev. for the "A" and "B" component and 6 cc/rev.

for the "C" component.

Mixing Head
This asscemblv consists of the mixing head, valves,
cooling nozzle, screw bearing, mixing screw, and

motor drive (Figpgure 30).

The mixing chamber “Figure 30) used 15 30mm in diamotoer
and is equipped with three valves (Figure 17). The
AT and "BY" valves are positioned on top of the mixing

head and are acaated svnehrononslv, When looking

at
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the front.of the mixing chamber, the "B" component
valve is on the left and the "A" component on the right.
. The "C" component is positioned beneath the mixing head.

It is actuated by a separate cylinder.

The "A" and "B" valves are actuated synchronouslY by
one air cylinder. That means they close and open at
the same time with the same speed because of the

exact mechanical coupling. This reduces any tendency

for lead or lag of one of the ingrediants. Valve

synchronization is done with the tappet lever and

a pressure spring for each valve. 1In the closed
position the air cylinder is not actuated and the
springs press the valve down in their seats thus
stopping the component supply to the mix chamber.
The sealing of the "C" valve also is done by spring
pressure, but the valve opens by its own one=way
acting air cylinder. The cylinder is directly

fastened to the spring sleeve.

The cooling nozzle is attached to the mixing head
by three bolts. It is composed of a sleeve and a
conical bushing. When these parts are assembled,
there is a cavity formed that a cooling media can
be passed through. 1In the recess at the front

of the nozzle is a sealing ring to minimize foam

leakage during injection.
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The mixing screw rotates within the mix chamber/

nozzle combination at a speed of 18,000 RPM. The

gap between the screw and mix head is 0.1 mm.

The screw is conical in its front part, with the

same one angle as the bushing. In the rear part

the screw is shaped cylindrically. It is machined
over the entire length with a left-hand double

thread with a special profile. This means the thread
has a negative pitch so the compounded material may

flow back easily into the following thread passing

the flange which gives excellent compound mixing.
The mixing screw is fastened onto the shaft of the
bearing unit. This shaft in turn is driven by a
toothed belt connected to the drive motor that fits
the toothed pulley on the shaft extension. There

is also a mechanical adjusting device that allows
the screw to be set back Omm to 20 mm from the front

end of the mixing chamber.

Trials are made varying the amount of screw set back
until the optimum mix condition 1is establishéd. The
screw can also be made to extend forward up to 1.5-

2.0 mm bevond the front edge of the mix chamber,

which happens during the cleaning cycle to push any

residual compound out.




With the mix chamber is supplied a ratio block assembly
and cleaning tools (Figure 31). To use the ratio block,
the mixing nozzle and mixing screw are removed from the
mixing chamber, and the two halves of the ratio block are
inserted until the holes line up with the valve holes.

In this way the foam injector can be activated, and by
using cups the flow of each component stream can be

caught and weighed to assure the ratio is correct.

One cleaning tool fits the conical nozzle section, the
other cleaning tool fits the mix chamber; by turning
them with a slight forward pressure, any cured compound

can be removed.

Mold Station

The mold station (Figures 25, 26, & 27) is basically a
clamping press that will accommodate the four-piece
aluminum boot mold (Figures 23 and 24), consisting of a
last, outsole plate, and two outer ring halves. The
outsole plate is bolted to the bottom heated platen

and the last with internal heaters is fastened to a
moveable arm that either lowers the last into the mold
cavity or raises it forward and out for delasting. The
upper rings are bolted to the movable side platens of

the mold station. These platens are heated with internal
electric heaters. All electric heaters are controlled

by feed-back temperature regulators capable of maintaining
the molds at the desired temperature. The mold station

will accept molds from Size 4 through 1l4.
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The pressure to close and clamp the mold upper rings is
supplied by air-hydraulic cylinders. The last movement
and outsole plate raising is accomplished with air
cylinders. The closing cycle is activated by pressing
the double Start button set up on the control panel.
This energizes the switch that controls last position
and causes it to be lowered into the mold. With the
last in the down pesition, a second relay is activated
that closea the side platens with the attached upper
rings. After injection of the foam, the sole plate

platen is raised into position by turning on a manual

switch on the control panel. The length of time the mold
is closed (cure time) is set on a delay timer and at

the end of this cycle a warning bell rings and the
station is opened by pressing the "Stop"button.

The mold opens and last kicks forward for delasting.

Operation Sequence for Upper Production

1. Fill the "A", "B", and"C" component supply tanks
with the individual upper compoung components from
the temperature controlled mixing tanks. This
is done by applying nitrogen pressure to the mixing
tanks and feeding the compound to the respective
supply tanks by a hose connected to the bottom
drain. After the supply tanks are filled the *

agitators should be turned on to keep the compound

temperature uniform.

2. Clean mixing head with the appropriate reamer if
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required.

Install correct metering gear size on drive motor and

pump drives.

"AY - 62 Tooth
"B - 81 Tooth
e - 50 Tooth
Drive -~ 62 Tooth

This gives a throughput of approximately 86.5 grams/
second.
Set up control console for operation.
(a) Turn on Main Power to control console.
(b) Turn on Main Air supply to foam injection machine.
(c) At the control console:
(1) Set temperature controllers for "A", "B",
and "C" component pumps and for mixing head.
The "A" and "B" controllers should be set

o o
at 100 C and the "C" set at 10 C.

(2) Activate PSA Heating button.

(3) Activate Bearing Cooling button.

(4) Turn fix of Ratio swifch on.

(5) Activate "A", "B", and "C" Temperature

buttons for the pre-set heat exchangers

on the foam machine platform and the

o
chiller ("A" & B" set at 100 C and "C"
o
set at 10 C).
(6) Set impulse selectors to proper value.

Depending on the boot size.




(7)

(at 86.5 grams/sec.

SIZE IMPULSES  throughput)
8w 43
9R 41
9w 44

10R 44

11R 47

14 XW 52

and set Station 1 for 25 impulses for ratio check
and flushing.
Disengage Stop button.
After the compound and equipment are at the control
temperatures a ratio check is taken. At this point
the control console is left as above and the foam
unit 1s operated from the remote control box on
the unit itself.
Take Ratio Check ~ Use Remote Control:
(a) Insert ratio-blocks.
(b) Disengage Stop button.
(c) Activate Control button.
(d) Turn Station Selector to Number 1 for impulse
control.
(e) Inject three or four pre-shots to eliminate
éir in lines.
(f) Hold cups over the three tubes of ratio blocks.

(g) Activate Injection button.

(h) Catch pump output and weligh.

PP RS




(1)

Adjust flow if necessary by ratio gear change.
Ratio should be 100 parts of "A" to 51.4 parts

of "B" to 19.5 parts of "C". 1If the ratio varies
by more than.rl on Isocayante Index, adjust by
changing ratio gears to proper size.

Push down Stop button.

Take foam cup check:

(a)

(b)

Set control console:
(1) Move Fix of Ratio switch to operation.

(2) Activate button for Motor for Mix Head.

At foam injection unit:

(1) Remove ratio blocks, put screw in and
fasten on mixing nozzle.

(2) Disengage Stop button.

(3) Activate Control button.

(4) Activate Inject button.

(5) Catch cup of foam.

(6) Activate Mixing Head Clean button.

(7) Check cup sample for cream, rise, and
tack free time.
The cream time should be 3-4 seconds,
the rise time, 22-24 seconds, and the
tack free time, 50-55 seconds.
(Cream Time: time from discharge from mixer
to initiation of blowing. Rise Time: time
from cream time to full expansion.

Tack Free Time: time from discharge
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from mixer until foam surface is not

tacky to light touch).
7. Set up boot molding station.
(a) Bolt in mold sections last, upper rings and
outsole plate.
(b) Insert electrical heating elements into last.

(c) Set temperature control instruments on
control panel for all mold sections to 2000F
(93OC) and set cure timer to 15 minutes.

(d) Place outsole insert into mold.

(e) Hood sockliner, (Figure 32), on heated last
and tape seams. (Figure 33).

(f) Activate the two Start switches on the control

panel simultaneouly. This closes the mold

station.

8. 1Inject upper mold (using remolt control)
(A) Line up foam injector to mold station.
(b) Place Station Selector to proper number.
(C) Activate PSA for ward.
(d) Activate injection button.
(e) Retracting of carriage and cleaning of mix head
are automatic. j
(f) Raise outsole plate by activating switch in
mold station control panel. This closes off
injection port.
9. Cure Upper Foam: f
o o ]
(a) Cure foam 15 minutes at 200 F (93 ). i

(b) Open station, (Figure 34), by pressing Stop

button at end of cure cycle.




FIGURE NO. 32 HOODTING SOCKLINER ON LAST




FIGURE No. 34 OPEN-MOLD STATION




10.

11.

D.

(d) Trim and buff.

(e) Inspect and repair if required.

Apply release to foam upper.

(a) Attach spray mask to boot.
(b) Spray release agent (Figure 35.)
(c) Air dry 30 minutes at room temperature.

(d) Detach spray mask.

Slip fabric tube sock over foam upper, (Figure 36).

(Tube Knit socks, sewed one end, Style 9999,

Burlington Socks Co, Asheboro, N. Carolina).

Operation Sequence For Outsole to Upper Application.

1.

Fill the "A" and "B" component supply tanks with
outsole compound from the temperature controlled
mixing tanks. This is done by applying nitrogen
pressure to the mix tanks and feeding the compound

to the respective supply tank by a hose connected

to the bottom drain. After the tanks are filled,

the agitators should be turned on to keep the compound

temperature uniform,

Clean mix head with appropriate reamer if required.

Install correct metering gear size on drive motor

and pump drives and disconnect "C" drive.

"A" - 62 Tooth
"g" -~ 66 Tooth
Drive - 50 Tooth




FIGURE NO, 35 SPRAYING RELEASE AGENT

FIGURE NO,., 36

APPLICATION OF TUBE SOCK
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This gives a throughput of approximately 58.2

grams/sec.

4. Set up control console for operation.
(a) Turn on Main Power to control console.
(b) Turn on Main Air Supply to foam injection
machine.
(c¢) At the control console:
(1) Set temperature controllers for "A"

[ and "B" component pumps and for mix
head. The "A" and "B" controllers
should te set at 75OC.

(2) Activate PSA Heating button

(3) Bearing Cooling button.

(4) Turn fix of Ratio Switch.

(5) Active "A" - "B" temperature buttons
for the pre-set head exchangers on
the foam machine platform and the
chiller ("A" and '"B" set at 720C and

o
the chiller set at (10 C) ).

(6) Set impulses selectors to proper value

depending on boot size.

SIZE IMPULSES (at 58.2 grams/
sec. throughout

8w 68

9R 70

9w

odica s

-




And set Station 1 for 25 impulses for ratio check and

flushing.

(7

SIZE IMPULSES

10R 84 ‘
11R 83

14XW 87

Disengage Stop Button.

(After the compound and equipment are at the control {

temperature, a ratio check is taken. At this point

the control corsole is left as shown above and the 1

foam unit is operated from the remote control box on

the unit itself.

5. Take Ratio Check - Use Remote Control

(a) Insert ratio blocks.

(b) Disengage Stop Button.

(c) Activate Control Button.

(d) Turn Station Selector to Number 1 for impulse.

(e) Inject three or four pre~shots to eliminate air
in the lines.

(f) Hold cups over both tubes of ratio blocks.

(g) Activate Injection button.

(h) Catch pump output and weigh.

(i) Adjust flow if necessary by ratio gear change.
Ratio should be 100 parts of "“A" to 86.5 parts
of "B". If the ratio varies by more than
flon Isocyanate Index, adjust by changing ratio
gears to proper size,

(i) Push down stop button.
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(a) Set Controcl Console:

(b)

6. Take Foam Cup Check:

(1)
(2)

At Foam Injection Unit:

(1)

(2)
(3)
(4)
(5)
(6)
(7)

Set

(a)

(b)
(c)
(d)

Inject Outsole Mold (Using Remote Control):

(a)
(b)

Move Fix of Ratio switch to Operation.

Activate Button for Motor for Mix Head.

Remove ratio blocks, put screw in and fasten
on mixing nozzle.

Disengage Stop button.

Activate Control Button.

Activate Inject Button.

Catch cup of foam.

Activate Mix Head Clean Button.

Check cup sample for cream, rise and tack

free time: Tae cream time should be 3-4
seconds, the rise time 32 - 40 seconds and
the tack free time 34 - 36 seconds.

up Boot Molding Station:

Set temperature control instruments on control
o o
panel for all mold sections to 200 F (93 C)
and set cure timer to 15 minutes.
Remove outsole insert from mold.
Hood fabric covered upper on heated last (Figure 37).
Activate the two Start switches on top of the |

control panel.simultaneously. This closes the

mold station.

Line up foam injector to mold station.

Place Station Selector to proper number.




FIGURE NO,., 37 UPPER WITH TUBE SOCK RELASTED

FIGURE NO, 38 OPEN MOLD STATION WITH COMPLETE ROOT
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10.

(c) Activate PSA Forward.

(d) Activate Injection button.

(e) Retracting of carriage and cleaning of mix
head are automatic.

(f) Raise outsole plate by activating switch in
mold station control panel. This closes off
injection port.

Cure Outsole Foam:

o o

(a) Cure foam 15 minutes at 200 F (93 C).

(b) Open station by pressing Stop Button at end
of cure cycle,(Figure 38).

(c) Strip boot.

Prepare Boot for Spraying:

(a) Trim and buff flash.

(b) Inspect and repair if necessary.

(c) Place mask on bottom of boot. (This mask is a
flat piece of polyurethane 0.035" (0.035" (.014)
thick cut 1/8" (0.32 cm) over size of the molded

outsole).

The boot is now ready for application of the outer skin
coating by the electrostatic spraying process.
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VI. ELECTROSTATIC SPRAYING

A.

General Equipment Requirements

It has been found that utilization of electrostatic
spray coating equipment (Figures 39, 40, 41, 42,

and 43), is the best method of coating the insulated
boot. The basic principle is to pump two reactive
components to a spinning disc, mixing the components

just prior to depositing them in a well located in

the center of the disc. The disc can be programmed - '
to raise and lower (Figure 44) in order to deposit

the coating where desired from top to bottom. The
spinning disc breaks up the mixed material as it
passes over the surface and throws off a spray of

fine particle size toward the rotating boot. The
particles are positively charged as they pass over

the charged disc and are attracted to the boot surface
by use of a metal form (Figure 45) inside the boot
which is grounded to the conveyor and acts as a :
target for the particles. The boot is conveyed
through a circular shaped ventilated spray booth
(Figure 46), which allows the boot to stay a

constant distance from the spray disc, and the
individual support hooks rotate the boot as it passes
through so that the coating is applied as evenly as
possible. As the boot exits the spray booth it
continues on the conveyor and returns to the starting

point, where it is removed from the support hook

(Figure 41) and placed in a drying truck (Figure 47).
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This 60 pair boot truck is pushed into an oven

(Figure 48) for curing and heat soaking for solvent

removal.

B. Detailed Equipment Requirements

1. There 1s a pump and drive assembly, (Figure 49 J
and 50), for both the "A™ and "B" component :

compounds for the outer skin. They consist of

ik

a positive displacement gear pump, (Figure 51)

and a D. C. motor drive. The D. C. motor operates
over an approximate speed range of 45-1750 RPM.
This speed is geared down 3:1 allowing the gear
pump to rotate at about 15-500 RPM. The gear
pump, delivers 1.2 cc/rev. of the pump shaft.

The pumps are supplied by 10-gallon agitated
supply tanks (Figure 52), that are slightly
pressurized to assure a constant supply to the

gear pumps:

There 1is a pressure differential switch attached
to each pump unit. These switches monitor the
output pressure of the pump and emit an electrical
signal to the ratio controller. The differential
settings assure the proper output from each pump
and cause the system to shut down in the event

the ratio falls out of limits.

2. SCR Speed and Ratio Controls

The control panel, (Figures 53), and two motor

controllers for the "A" and '"p" components control
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the volume and ratio of these ingredients
supplied to the disc plus receiving feedback
information from the pressure differential
switches (Figure 54).

The control panel contains the following:
(a) A pair of RPM (revolutions per minute)
meters which provide a reference point to
establish component ratio. These meters are
calibrated to read approximate cc/min. fluid

flow.

'

(b) A pair of three turn dials which control
the individual pump motor speeds. These
enable the ratio to be varied from 1:1 to

20:1 on either side.

(c) A light marked "Panel Power'", which indicates

the pump motors and panel are powered.

(d) A rheostat marked "Master Speed Control"
which controls the speed of both pumps
synchronously. This is the control used to
change the total flow rate once the ratio

is set.

(e) A pair of buttons marked "On" and "Off" which
control the start and stop of both pump units.
This function can also be controlled by the
explosion-proof switch located near the spray

booth.
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(f) Four lights marked "Component One, High
Pressure'" and "Low Pressure": "Component
Two, High Pressure" and '"Low Pressure'.
These lights when on, indicate that the
pressure differential switch has signaled
an out-of-range condition or a malfunction

in the system.

(g) A two-position switch marked "Override"
"On-0ff". This switch provides a by-pass
function for the differential switches
which enables the system to be operated for
trouble shooting purposes. It is also used

for start up.

(h) A two-position switch marked "2-Comp" and
"Resin Only". This switch provides a means
to operate the resin pump only. This function
can also be controlled by the explosion-proof
switch located near the spray booth.

Static Mixer and Flush System

p‘.

The static mixer assembly, (Figure 55), is mounted

at the spray disc. Tt has three inlets and one outlet.
These inlets receive the supplies "A" component, "B"
component and flushing solvent. The "A" and "B"
components are supplied through feed lines from

the gear pumps, (Figure 49), and the flushing solvent

comes from a pressurized container, (Figure 56), near

s e, i
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the air supply for the spray disc speed control. The

flush system is activated only after a run using the
"A" and "B" component streams. The static mixer
assembly is a tube containing twelve mixer elements
called interfacial surface generators. These elements
thoroughly mix the "A" and "B" component just prior to
entering the well in the spray disc, thus allowing

short pot life materials to be sprayed.

4. Conveyor and Spray Booth

An overhead loop conveyor (Figures 39, 40, 41, 42,
and 43), utilizing a link-chain driven by a variable
speed motor drive is used to carry the boots into

the electrostatic spray booth. The chain has a
swivel mechanism located on twenty-inch centers,

and this swivel is engaged by a second drive chain
inside the spray booth that rotates the boot fastened
to the swivel as it passes through the booth. The
conveyor can transport at a rate of twenty-eight

inches per minute.

The sheet metal cylindrical-shaped spray booth

(Figure 46) has an open front to allow entrance and
exit of the drive chain conveyor. Fumes are evacuated
into filtered vents at the bottom of the spray booth
that are hooked into a blower system. There are

eight spray stations in the booth at any one time.
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Inside the spray booth is a thirty-six inch stroke
overhead mounted reciprocator (Figure 57), which is
operated hydraulically and is supplied with power
from a self-contained hydraulic pump unit. The
rate of reciprocator travel up and down can be
regulated at the hydraulic pump unit (Figure 44).
The length of the stroke is controlled by limit
switches that are activated by 3 dog on a cable

drive assembly (Figure 644).

The fourteen-inch diameter spray disc with air drive
motor is attached to the end of the reciprocator.
The speed of rotation can be varied from 0 to

4000 RPM, depending on the air pressure setting.

Spray Last

Aluminum spray lasts (Figure 45) are used inside

the boots to be sprayed and act to attract the
positively charged outer coating particles since

the last is grounded through the conveyor. The

lasts are thinner walled than the normal cast last

to reduce the weight on the conveyor. Last sizes

can be two sizes smaller than the boot to be sprayed.
This facilitates mounting and removing boots from the
last. A removable toe section was also designed into

the last to further ease stripping.
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Drying Truck and Drying Oven

As boots are removed from the conveyor they are placed
on a four-shelf truck (Figure 47), made up of an angle
iron frame with expanded metal shelves. The expanded

metal allows free circulation of air. The trucks

will hold sixty pair of boots and are constructed to

accomodate sizes 4 to 14.

The oven is a hot-air circulating oven, (Figure 48),

and is vented to the outside. It can be set to run

a three-phase cycle with the initial cycle recirculating
room -temperature air, followed by a cure cycle and

then going into a long term heat soak cycle. The length
and temperature of any one of the cycles can be varied
by adjusting the setting on the three feed-back

temperature controllers.

Operation Sequence For Electrostatic Spraying

1. Fill the "A" and "B" component supply tanks with
compound from the mixing tanks. This is done by
applying nitrogen pressure to the mix tanks and
feeding compound to the respective supply tank by a

hose connected to the bottom drain.

2. After supply tank, (Figure 52), is filled, start
agitator, seal tank and apply slight positive pressure

to insure a compound supply to the metering pumps.

PRECEDING FAGE BLANK-iOT FI
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Fill supply tank for the flush system, (Figure 56).

Take ratio check:

(a) At the main control board, (Figure 53), turn on the

(b)

(c)
(d)

(e)

(f)

(g)

(h)

(1)

main power switch.

At the control pane, (Figure 53), turn override
switch to "On".

Turn panel power switch to "On".

Set ratio one ("A" component) and ratio two("B"
Component) to proper setting on dial.

One Two

1.93 1.035
Set Master Control to proper percentage to give

desired throughout.

8w 507%
9R 50%
9w 52%
10R 53%
11R 55%
14XW 58%

At the spray booth, disconnect "A" and "B" component
supply hoses from static mixer, (Figure 55).

Turn "A" component and "B" component pumps "ON"
(Figure 50).

Catch components in individual cups as compound
leaves supply hose.

Turn off pumps.
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(1)

(k)

Set

(a)

(b)
(c)
(d)

Weigh compound in cups. Ratio of "A" component

to "B" component should be 100:24.9. If ratio
varies by more than two percent, adjust "B" to "A"
on control panel and repeat ratio check until the
correct proportions are obtained.

Check gel rate by stirring a small amount of

"A" and "B" in a 4:1 ratio in a cup. Turn cup at

at ASOangle slowly until compound no longer '"rolls",

Time from mix to gel should be approximately 3%

minutes.

up Spray Unit:

Set reciprocator limit switches, (Figure 44). Set
switch for long stroke to travel from 47 inches to
54 inches above floor height. Set switch for short
stroke to travel from 54 inches to 61 inches above
floor height. Activate control for percentage of
long to short stroke in a ratio of 3:4.

Set conveyor speed for 20 inches - 50.8 cm/minute.
Set last rotation for 3.2 rev/minute.

Set disc air pressure control to 25 psi (1350 rev/min).

Spray Boots:

(a)
(b)

(c)
(d)

(e)

Re~attach supply hoses to static mixer.

Hang target panels (10" x 14" x 1/8" aluminum plates)
on first eight conveyor hooks to go into spray booth.
Load boots on subsequent hangers.

Turn main switch On. Set High Voltage to 90,000 volts.
Set by-pass to Off.

Turn blower On.




(f)

(g)
(h)
(1)
(j)
(k)
(1)
(m)

(n)

(o)

(p)

Turn hydraulic unit

Start spray disc.

Turn Hi-Voltage On.

Start metering pumps for "A" and "B" components.
Reset control panel "On" button.

Turn rotator chain On.

Turn conveyor On.

As target plates come out of the spray booth to

the unload and load station, remcve and hold.

Spray required number of boots by placing unsprayed
boots on the conveyor hooks as they pass load and
unload station.

Remove sprayed boots at unload station and place

on drying truck.

At end of the run re-hang target plates so they will
be in spray until all boots exit. This will assure

correct amount of coating is deposited on boots.

Flush Spray Disc:

(a)

(b)

(d)
(e)

Turn Off Hi-Voltage (The supply pumps turn off
automaticallv).

Turn rotator Off.

Turn conveyor Off.

Turn hydraulic off at low point of stroke.

Pressurize flush supply tank, (Figure 56), and force
cleaning solvent to the revolving spray disc. Repeat
several times to insure residual material is cleaned

from static mixer and spray disc well.
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10.

11.

12.

Dry and Cure Boot Quter Coating:

(a) Load truck, (Figure 47), with sprayed boots

into drying and curing oven, (Figure 48).

(b) Set cycle controllers as follows:
24 minutes - Room temperature air
o o
24 minutes - Cure at 260 F (126.7 C)
o o
10 hours - Post Cure at 160 F (71 C)
(c) Start cycle controllers

(d) After the oven cycle time has been completed

remove truck from oven.

Remove last from sprayed boot. Remove leg section

and then toe section.

Weigh and inspect boot. Record weight in grams
and inspect.
Apply Silicone Finish (EXXET II, Contour)

Chemical Co,).

Trim boot to proper height (10%" min ~ 26 cm)
Use Automatic Boot Trimming Machine. (Two Rotating

Circular Knives cut off top of boot).

Attach snow collar: (Details in Section III).
(a) Eyelet Collar

B) Stamp Collar with required information.
(c) Turn collar halves,

(d) Lockstitch collar halves together,

(e) Attach collar to boot.

(f) Insert Lace




13.

14,

Mate left foot to right fo6t of same size boot.
Transport to packing area for shipment. Complete

packaging details are attached to this section.
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BOOT PACKAGING AND WAREHOUSING

The following packaging method has been developed based
on the size 10R boot and may require some modification
to accommodate the larger XW sizes.

1.

Packaging Method

One chipboard tube shall be placed inside each boot.
Each boot is then compressed so that the tube becomes
oval.

A printed inattruction tag, having a hole in its folded
upper left hand corner, shall be inserted with the
lace of the left boot only. The two ends of the lace
shall be loop-tied. The mated right foot boot lace
ends shall also be loop-tied. The flat die-cut

carton (Figure 58) is then assembled. One sheet of
tissue paper is placed on the bottom with its edge
parallel to the right panel and extending approximately
5" (12.7 cm) beyond. One boot is then placed on this
tissue. This boot shall have its outsole parallel

to the carton's rear panel and its back paralleit to
the right panel. The remaining portion of the tissue
then covers this boot. A second sheet of tissue is
placed with its end parallel to the carton's left

side panel, extending approximately 5 inches (12.7 cm)
beyond. The other mated boot, of the same size and
width, is placed on this tissue with its back parallel
to the carton's left side panel. The remaining portion
of the tissue is then placed over this boot. The

top flap is then c¢lesed inside the front panel, and
secured at the edge with o 3" (76 cm) wide tape,
extending approximately 1" (2.54 cm) down the front,
printed panel. Six pair of one size only, *packaged,
shall be placed within the case (Figure 60). Bottom
flaps of the case are closed by metal staples, two

on each flap widthwise, plus two lengthwise. Top
flaps shall be secured by a solid coating of glue
Silicate covering th¢ entire contact area. In
addition, one strip of 3" wide water sensitive tape
shall be placed over the top joining, and extending

2" down each end panel.

*EQIE: Towards the end of the contract, when it becomes
necessary to place two or more sizes within the same
case, it is permissible to mix sizes, provided such
case contains the proper size detail, plus a white
printed label reading "MIXED SIZES'". This label
is placed alongside the other required case
printing.
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Packing Materials - Boot/Carton

A. 0.040 Ca. Chipboard tube 9" (23 cm) x 6" (15.2 cm)
Dia. Slit-Length 2/Br.

B. Printed instruction tag 6%" (16.5 cm) x 5%" (14 cm)
folded to 3%" (8.3 cm) x 5%" (l4 cm) with 3/8"
(0.95 cm) hole in upper left hand corner near
fold, printed on 4 pages. 1/Pr.

C. 15" (38 cm) x 24" (61 cm) white tissue paper
2/Pr.

D. Carton - Plain Kraft, Printed Front Panel
Die-Cut, Self Locking
C/F SW, B Flute, 200 Lb. test (90 Kilos)
I. D. 18%" L (46.5 cm) x 11" W (28cm) x 5-13/16" D

(14.8 cm) 1/Pr.
E. 3" Wide (7.6 c¢cm), 60 Lb. (27 Kilograms), Water

Sensitive Glue Tape 3/Pr.
Package Materials - Case

A. Case - Plain Kraft, Printed Side Panel
CF, RCS, SW, 275 Lb. Test (125 Kilos)
Stitched Joint, Tab-Out 1/6 Pr.
I. D. 37" L (94 cm) x 19-5/8" W (50cm)
x 11%" D (28.5 cm)
0.D0. 374" L (94.5 cm) x 19-7/8" W (51 cm)

x 12-1/8"D (31 cm) 5.2 cu. ft.

(0.15 cu meters)
B. Staples on bottom flaps

C. Glue brushed on top flaps countact surface

Carton Printing

To be printed by the case manufacturer, in the center
of the front end panel using 5/16" (v.79 cm) black
capital letters and numerais as follows:

(First 9 digits of the national Stock Number
BOOT, BLACK, COLD WEATHER, TRSLATED

1 PAIR SIZE

DAAG-17-76-C=0016

A-MO/YR

The following is to be added at packing, using
5/16" (14.79 c¢cm) black capital numberals
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Printing - Exterior Case

To be printed by the case manufacturer on one side
panel, beginning in the upper 1/3rd portion, directly
to the left, using 1/2" (1.27 cm) Black Capital letters
and numerals as follows:

FROM:
(First 9 digits of the National Stock No.) UNIROYAL, INC.
BOOT, BLACK NAUGATUCK, CT
COLD WEATHER, INSULATED
6 PAIR SIZE TO:
WT. LB. (KILOGRAMS) 5.2 cu. ft.
UNIROYAL, INC. .15 cu. meters
Naugatuck, CT 06770
SHIPMENT NO. co.

The following is to be added at Packing, using 1/2"
(1.27 cm) Black Stencilling:

l1st Line - The last four digits of the National Stock No.
4th Line - The actual Size

The following is to be added at Warehouse shipping, using
1/2" (1:27 cm) Stencilling:

5th Line - The actual weight
gth Line - The shipment number and company number
To the right:- in the line with "TO":

- The consignee address

Warehouse Space

To warehouse 2,400 pair of boots (400 cases) 800 square
feet (53.9 square meters) of floor space will be required.
The warehouse will consist of five double rows of ten
cases across by four cases high separated aisle ways.

This layout may be subject to change, depending upon line
location and local fire codes.
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6. User Instruction Tag

The following user instruction tag was developed for the
lightweight insulated boot and would be a purchased item.

INSTRUCTION TAG

BOOTS, COLD WEATHER, INSULATED, (BLACK) FOR WET-COLD USE

FACTS ABOUT THE INSULATED LIGHTWEIGHT BOOT

These boots have been designed to protect your feet from

cold injury and frostbite in areas where moisture and cold
are critical facters, and where the mean monthly temperature
ranges between 14 F (-10°C) and 68°F (ZOOC). The boot should
not be worn where temperatures fall below -20°F (-28.5°C).

The foot is kept warm threough the use of microcellular
polyurethane both in the upper section of the boot and
the outsole.

Marching, running, or heavy work for long periods of time
will cause the feet to sweat. However, this moisture
cannot damage the insulation because of the waterproof
lining inside the boot. The feet, even if damp, will
stay warm. After a few days, your feet become used to
this feeling. Tf these boots are worn continously, the
skin appears wrinkled and white as if it had been soaked
in water. Drving the feet and putting on dry clean socks
will eliminate this condition. If ice water spills into
the boot, it warms te body temperature rapidly.

FOLLOW THESE INSTRUCTIGNS:

Wear with one pair of socks, wool, cushion sole. Tie
the lace of the snow collar snugly to hold the sock in
place and to prevent slipping and wrinkling, Field
trousers are to be worn outside the boots.

SI1IZES: Boots are suppiied in whole sizes. Widths are
EXTRA NARROW, NARROW, REGULAR, WIDE, EXTRA WIDE. Try

on the same =izc insulated boots as vour leather boot.

1f vou wear a half size in leather boots, try on the

next larger or smaller size for proper fit. MAKE SURE
THE INSULATED BOOTS FIT PROPERLY. They have a "soft' fit.

Be sure yours are large cnough. Fit snug, but not tight.

Change sovks at least once daily.

It vour feet pegin to pet cold, button up all your garments
and exercise, the entire hody by swinging the arms, stamping
the 1o, and rapid movement of the toes.,
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Wash the inside of the boot with soapy water once a month.

_....__.-..A..._.___..-

TRENCH FOOT AND FROSTBITE are serious cold injuries which

t can cause painful and permanent disability. These injuries
' can be prevented by proper care of your feet. No boot will
keep your feet from freezing if in sub-zero weather you

remain motionless for several hours. Wear the insulated '
boot properly and DO NOT BECOME A COLD WEATHER CASUALTY!

(The above shall be printed on 6%" (16.5 cm) x 5%" (lé4cm)
tag stock, so that when it is folded to 3%" (8.3cm) x 5%"
(14 cm) the wording shall be on the front and back of each
of two pages).

NOTE: A 3/8" (0.95¢m) hole shall be punched in the upper
left hand corner of the fold.
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